Predicting the neurological outcome in survivors of cardiorespiratory arrest is difficult. A distinction has been made between acute and chronic posthypoxic myoclonus, called myoclonic status epilepticus and Lance-Adams syndrome (LAS), respectively, with the acute condition carrying a bad prognosis. Here, we report a case of a 37-year-old female who developed seizures after a successful cardiopulmonary resuscitation. The available literature on such cases is very rare and has generally mentioned a poor outcome. However, our patient was successfully managed and showed clinical features of LAS. Thus, making an early diagnosis and proper management of hypoxic brain insults is positively related to improving the patient's functional outcome.
Introduction
Improvement in the knowledge and training of health-care personnel in giving appropriate resuscitation therapy has increased the number of patients who survive a cardiorespiratory arrest. With this has come into light cases of neurological complications in the survivors, such as posthypoxic myoclonus (PHM), characterized by uncontrolled myoclonic jerks following cardiac arrest. Two types of PHM can occur in patients with hypoxic injury of the brain: acute and chronic. Acute PHM, termed posthypoxic myoclonic status epilepticus (MSE), occurs soon after a hypoxic insult in patients who are deeply comatose and implies a poor prognosis. The chronic type of PHM, also known as Lance-Adams syndrome (LAS), is characterized by action myoclonus beginning within days to weeks after cardiopulmonary resuscitation (CPR) and persists in patients who have recovered consciousness after CPR. [1, 2] Here, we present a patient who was diagnosed as having LAS post-CPR and review the available literature on this rare entity.
Case Report
Here, we present the case of a 37-year-old lady, a known case of rheumatic heart disease with a bad obstetric history admitted at 32 weeks of gestation for a precious pregnancy in view of difficulty in breathing. The initial evaluation and baseline investigations were found to be normal, and the patient was being managed conservatively. During the evening rounds, the patient complained of severe breathlessness and developed cyanosis with a drop in saturation to 40%. The patient became unconscious with a pulse rate of 40/min and was immediately intubated, put on mechanical ventilation. An urgent cesarean section was done to deliver the babies.
About 3 h after this event, the patient developed tonic-clonic movements, which were managed with bolus doses of midazolam. The seizures could not be controlled, and loading doses of phenytoin, valproate, and levetiracetam were added, and the seizures This is an open access article distributed under the terms of the Creative Commons Attribution-NonCommercial-ShareAlike 3.0 License, which allows others to remix, tweak, and build upon the work non-commercially, as long as the author is credited and the new creations are licensed under the identical terms.
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Abstract controlled. However, the patient continued having intermittent jerky movements, and midazolam infusion was started. The seizure activity was controlled to some degree, but thiopentone infusion was required to attain burst suppression on electroencephalogram (EEG). The antiepileptic doses of phenytoin, levetiracetam, and valproate were brought to their maximum, and then, thiopentone infusion was tapered off gradually; but then, the patient started having intermittent myoclonic jerks for which topiramate 300 mg/day, zonisamide 300 mg/day, piracetam 12 g/day, clobazam 30 mg/day and clonazepam 2 mg/day were tried sequentially to achieve full control. Infrequent jerks continued which did not have an EEG correlate, and the drugs were tapered off one by one over a period of 2 months. The patient was maintained on zonisamide, clonazepam, and piracetam at the time of discharge. When the patient was seen on follow-up, the patient had characteristic negative myoclonic (NM) jerks with action myoclonus suggestive of LAS.
Discussion
Myoclonus is a movement disorder, which presents itself with sudden, brief, shock-like jerks. Most myoclonic jerks are due to a brief burst of muscular activity, resulting in positive myoclonus. When jerks result from brief cessation of ongoing muscular activity, they are called NM. [3] Myoclonus can be classified in a number of ways, physiological classification being the most practical, since the presumed source of myoclonus (cortical, subcortical, spinal, or peripheral) guides the most effective therapy. Electrophysiological tests are very helpful in determining whether myoclonus is cortical, subcortical, or spinal.
An alternate way of classifying myoclonus is based on the activity during which it occurs, the one occurring during action being called action myoclonus. In a given patient, more than one form of myoclonus may occur. For instance, in LAS, cortical myoclonus may coexist with brainstem myoclonus. [4] LAS was originally described as inattention or action myoclonus in 1960s seen in four patients who developed myoclonic jerks within a few days following an episode of anoxia. [1] This is in contrast to the generalized multifocal myoclonus seen in acute settings called MSE. MSE predicts death or permanent vegetative state in more than 90% of survivors [5] and maybe confused with chronic PHM of LAS, having a favorable prognosis, in patients with persistent coma receiving sedation.
A brief distinction on the features of the two entities is listed in Table 1. LAS occurs in patients after they have regained consciousness days to weeks after CPR. The myoclonic jerks are specifically triggered by action, startle, stimulus such as touch, tracheal suctioning, and loud handclaps, as was seen in our patient, and they usually disappear with relaxation of the body and limbs or with sleep. The myoclonus in LAS has no consistent correlation with EEG abnormalities.
Diagnostic imaging tests such as computed tomography (CT) or magnetic resonance imaging of the brain are not helpful to make a diagnosis of LAS. Recently, neuroimaging studies have shown the anatomical and pathophysiological basis of PHM and include: (i) Patients of LAS with increased glucose metabolism in the pontine tegmentum, mesencephalon, and ventrolateral thalamus. [6] (ii) In two patients with LAS, brain single-photon emission CT showed mild hypoperfusion in the left temporal lobe in one patient, and brain positron emission tomography showed a mild bilateral decrease of glucose metabolism in the frontal lobes in the other. [7] LAS has diverse clinical, electrophysiological, and neurochemical abnormalities, and the neurotransmitters related to LAS are known to be serotonin and gamma-aminobutyric acid (GABA). The loss of serotonin within the inferior olive nucleus has been thought to play a certain role, [8] and GABA may interact with the serotonin system to suppress PHM. [9] The treatment of LAS has been limited, and a combination of medications based on the neurotransmitters has been reported. Frucht and Fahn reviewed more than 100 patients with LAS, and they found that clonazepam, valproate, and piracetam were effective in treating approximately 50% of the cases. [10] Levetiracetam, zonisamide, clonazepam, and valproate may be recommended as first-line agents of choice. [11] 
Conclusion
Postcardiac arrest myoclonus does not have a universally poor prognosis. Knowledge on differentiating between MSE and LAS can help predict the correct prognosis for the patient. Increasing the awareness of critical care doctors about this rare entity with appropriate therapy can save many lives. Our case presented with an overlap of the MSE and LAS, and proper care helped achieve a positive result.
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